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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made tn form of symmetric combination of three 
tear-shaped cavities formed from billet; two of them are in contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity to formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) IIPOSHJIbHAH TPVBA 
(57) Abstract: 

McnomooeaHKe: b TpytSocTpocHHH. CymKocTt, K3o6pereHHH: npo$wu» BwnojraeH b Bane cauuerrpmaaA 
Kow6nHannH to Tpex KarmcBMKHux nonoCTeft. oopaooBaimbOC to rpy6HOfl saroTOBKH. auc xa Koropwx 
conponcacaxrrcff uea^ry co6oft HapyjfflMMH noeepxRocrwuH ynmpegHbDC qacreft c ^opfcorpoeaKHen Mejs^y 
khmh xpeTbeA nonocTH, npn ctom B H yrpc H Hwc noBepxaocrw ^oyx KanneB^mtttx nanocre* o6pa30BAHbi 
BHyTpeHiieA noeepXHocrtJO TpyfiHOft aaroTOBKti, hx Hapyjxmte noBepxHocm o6pa3osaHbi Hapyxeod 
noeepxHOCTbio rpytSfiofl uarrrrofncn. a BHyrpemwi noBepxnocTb cpe^Hefl nonocTH o6pa3oeaHa HapyxBoA 
noeepxHocrtJo Tpytiaoft aarxrroBKii. HapyxHax noBepxKOCTb yroft nonocm oCpaaoeaHa BHyrpeHHeft 
ooBcpxHOCTbao Tpy6aofi ^arvroBKH. 1 x/i. 
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Description [OoicaBsc a 3o6pcrcn ih) : 



(fooopcroDtc othochtch k otipafiorxe Merajuioo ^aancHHCM a W03KCT 6hrn» ncocunooBaiio npa 
torvrooncasat Tpyo* c $acoHHbDJ npo$ancu, npnueKaeuux b xatiecroe aaroTOBO* nnacTfaipefl, 
ncncvn>3ycMbax jyiH BoocTaHOBnetatfl rcpucTWHOcrw oo^nxux, He^Tfmboc a raaocux ckbxxkh. 

MoDccTHa MKorony^csan npo«ajxbHO-ro^pMpoBaHHa« Tpy6a. npmorraH 3a nporomin. DbciomicHHan 
Kpymoft Tpy6noft oaroroDKM nyrcu Ae^opMBiposamvi (pacrnj&eHaa) ee nunepeuHoro oc^cshh. PeryjnrpyH 
BemnHHy BAaBJiwaamafl ponaxoB b oaroroBxy m ttx kojuwcctbo, mojkho Ha o^soft onpaaxe H3roTaanHBaTb 
Tpytiu c paa/nraiMM npo$HJieM. «rro ocoochho dsukho atih TpytS, acnojit>3yeMi>oc d aanecTBe n/iacTbrpeft p/w 
peMotrra oocaffHbOC Tpyil 

HewocraTKow -raKoft Tpy6w Ha/merc* Sonboian creneio* A«fr°P»*ama< b uecrax K3m6a, uto yucHunarr 
B03MomaocTb pacnncpeuHfl roiacrwptt b xojiohhc a yBenHMXBaer crpartcBaJoa^te HanpfweHra h, xdomc 
„ 6ojiwnoc Kamroecroo KorajcHTpa-ropoe HanpsuacHKH b Mecrax aorwoa xpy6w. 



Tcxhksccs&h oafla^ia. pctnacMaH K3o6perreHxaeM, 3axnx«aeTCfl B yMCHbracHMH BejnraiHbt ocraiWHoft 
AcfropMaivm saCTeTCWOBCtoMgpiiwnHH npo^urm n bcototchhh npq^ojibBbOc a^P^Q^ Tpyou. 



nocTaBneKHaA sa^aua pemarrcn oa cuer roro, trro b npo^anbeoft Tpytfc. 
BbmajmesHoft c oma«eM npo^uvx. cornacso K»o6pCTeHno. npo^ara* buxkvxbch b bhac 

CHMMcrpaxBoa xowftiBan aH H3 Tpcx xanneBHAHbtx nonocrefi. oopasoBaHHbixas TpytSaoft aaroTOBXH. ab* K3 
KOTOpboc conpaxacajorcH ucxpy oo6ofi HapyarabCMM noeepxaocTRMH ynrapcHHbDc wtch c $opMHp©BaBHCM 

UCJKJXy BHMK TpCTfcCtt UOJIOCTH, DDK *TOM BHyTpCHHHC IIOOepXHOCTH """^"W^K UOJlOCTTtH 

o6pa30BaRbi BHyrpcHBCfl noBcpxHocnJO TpytSHofl aaroroaut. ax BapyKHue noBepxBocra o6pa30Banbi 
HapyxHoft noBcpxHocTbio rpy6Hoft oaroroBXH. a BHyrpcHHHtt noBepxHocTb nonocm oopaooBaHa aapyxaioK 
noBepxHOCTbio Tpy6aofl aaroTOBxa. HapyKHaa noeepxHOCTb yroa nojiocra oOpaaosaHa kmyiyamw 
noBepxHOCTUo Tpy6aofl 3aroroHxa. 

B npqyiaraeuoa npoganbHOH TpytSe 6om>maR Macro noBcpxHocTH Tpytfw hbohetcji wacruo c na c aaB oft 
oKpyxBocTH, vro SHawarenbHo yMCHMnaeT xojaraecTBo KOHneHxpaTOB uanpuKCHBH no ncpHMcrrpy Tpyfa* m 
ycfuiKH pa3Aa<DC npotyom a noswmaex npo^Hocrt, ccvchbh npn pas^a^c Tpy6 a npoqcooe kx BCixoTxuoBaBMH 
b KauecTBe nnacTbJrpeft ppn BoocTaHOBneHnsi rcpMenraHocTH npn pcMOHre oficaAHbtx kcjiohh. Kpoue toto, 
crazsaioTCtt ocTaroquue HanpnmeHxm u b csapaou raBc nocne pa^ann TpytSw b CKBaxMBe. ras KaK 
ceapHofi moB saxDAKTcn b aonc uanoft A^opMauHn t a ocrantaaH wacn. raepHMrrpa (cgopimpoBaKHbce 
xaiDxeBHABbie hojiocth) hmcct tuiasabic ucpcxopjai c mejioh i 



nepHwrrp HapyxHDft noBepxKOCTK npo^Hnuioa TpyCw necaonbKO (Sonune BHyrpcHHcro ncpHMCTpa oficaAHoft 
Tpy€bi jvix cocv^&Bm HarKTa. a Bapyxukift onwcaHHwft A HaMrT P motmic BHyrpesncro A»a»aTpa oocaABofl 
Tpy^ bi flan o6ccowhhh cao6qAHoro cnycaa b CKsajKHHy. 



ntijwuwocio*!^ MF ^^« W ^ Tpy6 b aaiocTBe nnacTwpcM. ycraHaanKBacMbix a Mocrax noBpcsAcsKa 
(TpcnBSHbj, MccTHaa CKBOSBan KoppooRH, A«P<KP II P OBaHRbte OTBepcTHH, H3HOC h AP-) o6caAHMr KOnOHH, 
hmcct p*m npcKMyn^ocTB no cpaBxcHico c Tpa^wnponHMMH MeTo^aLun: loroTOBncaKe npo^anbHoa TpytSw 03 
csapHOfi sannrxHH ikobojihct OHawrcnbBO chh3hti> pacxoAU na cc npoaoeq^cTBo; Tax kbk 
3HatnrrcnbaaH uacTb ncpKMrrpa Tpy6w hbtihctc« iacTb» otracaaHoa oapysaocTS, rro yucHunacT 
KQjiMuecTBo Kora;«rrpaToa yBcnuMHBaeT rmomaAb conpKKOCHOBCHHH npn paafla^e uempy BunpaaneHBoA 
Tpy6oa a kojiokkoA a yBemraHBacT HanpsuKcmra CTparKBaMHH; bcomomoctb BpgMcae H aw npogmibHbix 
Tpy6. c4opN«poeaHHbO( b 6yirrbi. dodbqjihct coKparMTb Bpcun peuosTa. y>«abanrrb pacxoA MaTcpKanoB h 
3arpaTbi npfc pewonre no8pcxA«Bm>cc ytzacTKoa nnacrwp«ua KOBcnKOfl npoaaBOAHTb bcuoht b 

cKBajKKBax na OHawrenbHkuc rnytianax. aoBwam, HaAemMocrt> a A OJ ^ Be,lHOCTb orpcMOKTHpoeairaoro 
yuacTKa. 

Ilpa $opMHpoBaKXH 6ynra H3 npcAnaracMOH npo^HnbHOH Tpy6w 3HawrcribH0 cBHxaionrcH npqA^bHwc 
Ac^opMai^tM h cKpy^KBamfe Tpy6u, Tax xax yxjianxa bmtkob npoAonbHofl Tpyobi nporoaoAwrrcH Ka ppe 
onopbi ynmpcHHbtx uacrcA KaxuieBHAHbix nonocrcft. 

Kpowc Toro, npcAJiaracMbdl npo^HJib hmcct AocTaTOHHyio xccrxocTb, n npa ^opMHpoBaHHH 6yHTa He 
npoaexoAWT cmhtmk cchchhh. a npa pa3MOTxe hc Tpe6yerc* AonamnrrcjihHbix oncpauHB a o6opyA0BaHKH 
Ann npaBKM Tpy6w ox CKpy^ofBaHHH. 

npeAnaroeMaH Tpy6a npn uaxcKManbHoa ROMnaxTHocra ccmchkh hmcct HaalSanfcmae panayew xptceaoHbi 
4»pMbi ceneHMH ^acoimoro npoQunn. A vtu Mciibinc KpRBH3Ha <^opMBi cc^ckhh npo$vuw, tcm MCHbOie 
H3pacxoAOBaH pecype nnacTHMHocrti npa ^opmobkc npo^ana b craHC h npa paaftane cro B cxBajKHBc, tcm 

UCHbUJC BCmfMHHa OCTaTOMHbUC HaHpHXteHKH. 

Ha ueprcMce w3o6pao*eHu« np04>HJih»a5i Tpy6a nonepewoc cc^eHiie. W I w 2 ■ xanneBHAHbie nonocra. 3 
coapKOfl moo. 
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npo^K^Mum TpytSa lipwrraanwrr cofiofl cMMMrrpiramo o™oarren>j«> ™-^w..^^>« ™ . 
°upa30M. wroObi c8ap„oft moo 3 fou, pacnano^cH mom, BqrraKanfcHoft oca onat^p™ npo$«Z 

aaroroaaa. Bh^pchwu, noeepxwci, nonocn. 2 o6pa~ea«a ^yZ^J^^J^^l^Z? ^ 
npo^mwyo TpytSjr . aanpaMtp, aa nanocoBoft 3a raromai nonjwawr cro^m,*, oCpaoou. 

ripely™™™ npo**™ « ^Hpoaan^ ^oc^TT^ sJ^^l "* *° _f°^« eM «' 



npo^Hnbiryio TpylSy nonytiaiOT cne^yJoinpM o^paaou. 

a o&aflHoa TpyCbi a pacTHnyro«. Kcmwrabie Hanpaaaaw H namraTe vnnor™™= 
..apy«„0P(. flai^^T^^ «Tpeuonr«poBaHHorT, yMacrea npa Drafleftcrm™ aaa BHjnpeHHerx.. -raa a 
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Claims [Oopuyna H3o6pereiira|: 

ripo^mibHaH xpyfca, npenuyn^ocTDeaao ceapwaR. BbznanHCHHafl c <$>acouHt£u ochchkcu npojiajiH. 
OT/nrnajoma«cH tcu, «rro npo$wn> BtjnojnicH b a^e csoiueTpiraHofl KowtSnmi^Cf m Tpcx Kanneesg^QsUC 
nonocreft. o6pa30BauHux m xpy&ioft oarxrroaKu, flee R3 goropbix ooopnKacasorcn utm^y co6cfi 

HapyXHblMH nOOCpXKOCTHWR yiHRpCffllblX IflCTCft C ^OpUHpOBaHJKW UOKJty BH10 TpCTfaCfl nonocTH, npn 
9T0M BHyT pC H WMC nOOCfOHOCTM ffEtyX K&TOlCBSIfjHtiUC IHXTIOCTCH oGpaOOMHM BRyTpCHHCfi nOOCpXHOCTtJO 

TpyfooA saroroBKX, ax HapyiKKbic dobcpxkocth otipaaoeaiibi HapyatnoA noBepxsiocrt*) Tpy6nofl s&totobxii, 
a BHyTpCHKfW noecpXHOCTb cpc^Hcft nanocmf o6pa3oaaHa Hapyaoioft noecpxHocruo Tpytinoft saroroBKit, 
ttapyxtHaff noaepxKocn> aroft nonocmi o6pa3oeaHa BHyrpCHHcft nosepxHocruo Tpyfwoft oaroroBKM. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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